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relates to a method for the operation of the arrangement. 



(57) Abstract: The present invention 
relates to an apparatus support guide 
arrangement, where a support (16) 
carries sources of light (12, 13), adapted 
to illuminate at least two areas on at least 
one teat, and is associated with an image 
capturing device (14) arranged to view 
the teat and to capture images thereof 
and to provide image signals to an image 
interpreting means. According to the 
invention a control device is arranged to 
turn on and off said sources of light (12, 
13; 21) alternatingly, the sources of light 
(12, 13) being placed so that the teats 
are illuminated from different angles in 
relation to the image capturing device, 
and the image interpreting means being 
arranged to use the differences created 
by the illumination of said sources of 
light (12, 13) to produce a difference 
image. The present invention further 
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A method and an apparatus for locating the teats of an animal 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a method of guiding an arrangement according to 
the preamble of claim 1. It also relates to an apparatus support guide arrangement 
according to the preamble of claim 1*8. 

BACKGROUND OF THE INVENTION 

Such a method and such an apparatus are known from WO 97/1 5900. 

Numerous proposals have been made for techniques by which e.g. a milking 
apparatus, including a teat cup connected to a milking machine, a teat cleaning 
device and a teat after treatment device, can be applied to a teat of a milk animal, 
such as a cow, by automatic means so as to avoid the need for attendance by an 
operator. 

As automatic techniques for the rest of the milking procedure have been available 
for some time, automation of the teat cup application stage has become the main 
obstacle to development of a fully-automatic milking procedure which does not 
require continuous attendance and enables the so called "milking on demand" 
regime. 

» 

> 

For many reasons, e.g. animal safety and comfort, milk hygiene and economic 
efficiency, the application stage has to be extremely reliable. Therefore a teat cup 
must be quickly and correctly applied to a teat on every occasion an animal is 

i 

present for milking. Also, the equipment to carry out the application stage has to 
work during difficult conditions and must be durable while not being expensive. 

A favourable solution to the problems of obtaining a fully-automatic milking 
procedure mentioned above is described in the above mentioned WO 97/15900. 
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Though, it has been found that when using image analyses of the captured image of 
the area defined by the possible teat candidates of a milking animal, reflections from 
other sources of light, such as lamps and windows, other than the one specially used 
for illuminating the said area, and from illuminated equipments in a stall, such as 
frames and gates, might cause problems: 

OBJECT OF THE INVENTION 

It is an object of the invention to provide an improved teat locating technique for 
guiding an apparatus towards at least one teat of a milk animal. 

« 

SUMMARY OF THE INVENTION 

The object of the invention has been achieved by a method of the initially defined 
kind, which is characterized by 

- activating a first source of light and capturing images with the image capturing 
device, 

- deactivating the first source of light, 

- activating a second source of light placed at a different location than the first 
source of light and capturing images with the image capturing device after or at the 
same time as deactivating the first source of light, 

- deactivating the second source of light, 

- moving the support from a first position to sl second position, after obtaining a first 
set of images, 

- repeating the steps of activating and deactivating the sources of light and capturing 
a second set of images at the second position, 

-establishing the differences between the captured images in previous steps and 
using said differences for calculating the position of said teat. 
Hereby disturbing reflections are eliminated from the captured images and an 
effective homing process is achieved. 

Preferably, after capturing an image when the first source of light is activated and a 
second image when the second source of light is activated, these two images are 
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combined to provide a two-dimensional difference image, and thereafter the teats 
are identified. When this step has been repeated at least once, said establishing of 
differences is made by determining the relative differences in teat positions in at 
least two provided two-dimensional images. Hereby the positioning of the teats can 
be made continuously as the support approaches the teats. 

Suitably said differences are used for calculating a three dimensional image and 
thereby determining the positions of said teats. Hereby a distance to any specific 
object in the image can be determined. 

A preferred method includes the steps of 

-creating a two-dimensional sub image of said at least one teat to be analysed, 

- measuring a first section of at least one of the teats in the first set of images, thus 
obtaining a first section value at the first position, 

- moving said support to the second position, 

- measuring a second section of at least one teat in the second s et of images thus 
obtaining a second section value, 

- measuring simultaneously or close after the measuring of the sections, the distance 
travelled by the support from the first to the second position, 

-determining the absolute distance from said support to the teat on the basis of the 
measured sections and the distance travelled. Hereby a quick method to analyse the 
entire frame, using a minimum of two pictures is achieved. 

The object of the invention has further been achieved by an arrangement of the 
initially defined kind, which is characterised by comprising a control device 
arranged to turn on and off said sources of light alternatingly, the sources of light 
being placed so that the teats are illuminated from different angles in relation to the 
image capturing device, and the image interpreting means being arranged to use the 
differences created by the illumination of said sources of light to produce a two- 
dimensional difference image. It is hereby possible to use a more simple design than 
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before. For instance simple image interpreting means and diodes can be used, 
resulting in a more cost efficient design. 

Suitably said image interpreting means further includes identifying means arranged 
to identify possible teat candidates, and to select a target teat, the image interpreting 
means being arranged to determine the position of said target teat, and to send 
signals for homing said support and any supported apparatus to said target teat. 

Preferably there is a first and a second source of light, placed at the left respectively 
right side of the image capturing device for generating a first image and a second 
image. Hereby an optimum illumination difference angle is achieved. 

Suitably said image interpreting means is arranged to superimpose said types of 
captured images for blanking out details occurring on a plurality of said images. 
Hereby the shapes of the teat are isolated, and thereafter identified. 

Suitably said image interpreting means is arranged to create a two-dimensional sub 
image and comprises electronic means arranged to process electric signals in said 
sub image, said electric signals representing captured parts of images illuminated by 
the first sources of light subtracted from the signal representing other captured parts 
of images illuminated by the second source of light. Hereby a compact image to 
analyse is achieved, allowing a quick analysis. Objects lit up in both images will 
thus be cancelled out, resulting in an image that is insensitive to background 
illumination. 

Preferably the image interpreting means further comprises positioning means, 
arranged to measure the distance travelled by the support, and is arranged to use a 
predetermined equation, which comprises factors representing the measured 
distance and a measured section of the sub image, measured on at least two 
occasions, and thereby determining the distance to at least one teat. Hereby the use 
of a quick analysing method of positioning the teats is possible. 
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By switching the sources of light on and off between different captured images, it is 
possible to filter out disturbing reflections and to assimilate the reflections that 
differ between the pictures. 

An image capturing device, favourably a video camera, is directed towards the teats. 
Conveniently, the camera looks at the teats which are illuminated by the sources of 
light. The sources of light and the camera are fixedly related to each other and move 
as a unit, being mounted on a milking apparatus .support. 

The camera receives an image similar to that seen with the eye. For the ease of 
understanding a black and white camera is considered. When the image is processed 
to identify the teats, for example, a first image is taken when a left source of light is 
activated and a second when a right source of light is activated. A two-dimensional 
difference image is then produced by comparing, pixel by pixel, the difference in 
luminance between the two images. (Note: the term image, is used although in 
operation no image is displayed.) One teat from the image is chosen, conveniently 
the front right teat when a milking robot approaches the udder from the right front 
of the animal, and the sources of light and camera are moved, under control of 
information derived from the image processing, to approach the chosen teat by 
movement towards the respective teat. 

This technique reliably distinguishes one teat from another by relative positions in 
the image on known positions. Similarly it can distinguish teats from background 
objects such as a leg or a tail or part of a stall or even debris, such as straw or other 
vegetation that may be in the region of the teats, by size or shape or unrealistic 
positions. 

By alternately turning on and off of the light sources according to the present 
invention, the techniques is quite immune to stray light and different levels of 
ambient illumination generating disturbing reflections in the captured images, 
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because all the disturbing reflections are filtered out and only the reflections from 
the alternatingly illuminated teat are left and supplied to identifying means. 

By repeated use of the technique on each remaining teat, a respective cup can be 
applied to each teat. Otherwise the position of the remaining teat or teats can be 
estimated from the established position of the chosen teat and stored information for 
the specific animal, including the milking history, for teat-cup application without 
use of the technique once the first teat-cup has been successfully applied. 

The use of the term milk animal in this application is intended to indicate any kind 
of milk animals, such as cows, sheep, goats, buffaloes, and horses. 

DRAWING SUMMARY 

Embodiments of the invention will now be described in more detail with reference 
to the accompanying drawings, in which 

Figure 1 illustrates a schematic diagram of an apparatus to form a teat- 
distinguishing image according to the invention, 

Figure 2 illustrates a block diagram of the image processing hardware, 
Figure 3 illustrates a flow chart of the control activity, 

Figures 4 and 5 illustrate representations of images captured by a camera for 
respectively turned on and turned off diodes, 

Figure 6 illustrates a processed difference image, 

Figure 7 illustrates a processed sub-image, and 
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Figure 8 illustrates a method for calculating the distance to the teat. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

A particular embodiment of the present invention will now be described in more 

detail. 

■ 

In installations for automatic milking there is provided a milking apparatus support, 
by means of which specific equipment, such as teat-cups, for performing animal 
related operations, can be carried to a proper operating position. In fig. 1 such a 
milking apparatus support 1 1 according to the invention is shown, incorporated in 
an installation for automatic milking. Sources of light 12, 13 are positioned at both 
sides of an image capturing device 14 to direct light towards a teat (not shown), 
above and around the mouth 15 of a teat-cup 16 when in a carrier 17 of a robot arm 
1 8. The illuminating means and image capturing means are not a severe additional 
load for a teat-cup carrier robot aim 18, even when mounted at the outer end of the 
robot arm. 

* 

In the preferred embodiment the sources of light 12, 13 is a pair of diodes emitting 
visible light in the red frequency range. The image capturing device 14 is for 
instance a compact solid state camera receiving the red frequency range. The 
camera and diodes are mounted on the carrier 17. The camera used is a Vz inch (12 
mm) charge coupled device camera fitted with a lens to give a 90° angle of viewing 
in the horizontal plane. The camera is positioned so that it is directed towards the 
mouth of the teat-cup 15 to capture the light emitted by the diodes. This positioning 
of the camera view angle assists in distinguishing between objects at different 
distances from the camera. The video performance of the camera preferably 
provides a resolution of approximately 1 millimetre at a distance of 200 millimetres 
with a 450 millimetre field of view. The above mentioned specifications are used in 
the preferred embodiment but could, as readily understood by a person skilled in the 
art, be modified in different ways. 
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In Figure 2 two diodes are represented as 2 1 a and 21b and a switch for turning on 
and of the diodes alternatingly is represented as 21c. An image capturing device, 
such as a camera, to be directed towards areas illuminated by the diodes, is 
represented as 22. A power supply unit 23 energizes electronic circuit units 24 and 
25 and the camera 22. The image interpreting means 25 processes the image 
information from the camera 22 and supplies image position information to the unit 
24 which provides control information at output 27 for the robot (not shown). 

The power supply unit 23 also energizes the diodes 21, This energizing is, however, 
time controlled by a timer 26 for obtaining captured images from the camera 22 
when parts of an animal (not shown) are illuminated at different angles by the 
diodes 21, switching the energizing alternately from one diode to the other. 

Figure 3 is a flow chart of the method of guiding a milking apparatus support 
towards a teat of a milk animal according to the present invention. The method 
begins at block 3 1. At block 32 the method continues with moving the support (1 1, 
Fig. 1) to a fixed start position, with or without reference to the animal. This fixed 
start position can be any suitable position. The method continues at block 33 with 
illuminating, by turning on one of the diodes, a region expected to contain an udder. 
The next step, at block 34, is capturing from the camera (17, Fig. 1; 22, Fig. 2) a set 
of images, at least one obtained by the camera, when directed towards the 
illuminated region. 

Then the activity continues at block 35 by having the diode turned off and the other 
diode turned on. By the camera another set of images, being at least one, is captured 
of the region now illuminated by the diode, block 36. 

The captured images from the blocks 34 and 36 are compared to each other in block 
37 for eliminating disturbing reflections existing in each of the captured images as 
described in more detail below with reference to Figures 4 and 5. The resulting 
difference image obtained at block 37 (shown in figure 6) is then analysed in block 
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38 in order to identify possible teat candidates. The next step, at block 39, consists 
of determining if any teat candidates have been found. If the answer is negative, i.e. 
no teat candidates have been found, the method continues at block 40 with moving 
the support and repeating the steps starting with block 33, 

If on the other hand, the answer is affirmative the method continues at block 41. 
This step consists of selecting one of the teat candidates as a target teat. The method 
continues at block 42 with determining the position of the target teat, this step is 
explained with reference to figure 7 and 8.* The next step, at block 43, is homing in 
said support and any supported apparatus to the target teat. The next step, at block 
44, consists of determining if all four teats of a milk animal have been selected as a 
target teat and the support and any supported milking apparatus have been homed in 
to each one of the four teats. If the answer is negative, the steps starting with block 
33 are repeated. If, on the other hand, the answer is affirmative the method 
continues at block 45, where the method is completed. 

Figures 4 and 5 show captured images as forwarded by the camera 14 (fig. 1) or 22 
(fig. 2) when the diodes 12, 13 or 21 (fig. 2) are alternately turned on and off. In 
Figure 4 the diode 12 is off and the diode 13 on the left side of the camera is on, 
whereby the light is directed onto the udder of an animal whereby the teats are 
mostly illuminated on the left sides. Figure 5 shows a vice versa situation when the 
diode 13 placed on the right side of the camera is off and diode 12 is on which light 
is directed onto the udder of an animal whereby the teats are illuminated on the right 
sides. Some bright image pixels 50, 51, 52, 53 and 54 are observed by the camera in 
both pictures when the light hits different parts of the animal, such as from the left 
illuminated left parts of teats 50, 5 1, in fig 4 and in fig.5 from the right illuminated 
right parts 52, 53 of said teats 50,51. Also other details, such as posts of a stall (not 
shown) hit by the sheet of light may generate similar image pixels. 

Furthermore, other sources of light like windows and the general stall illumination 
lamps, may give some unwanted reflections in the captured images as indicated by 
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the references 55 in fig 4 and 56 in fig. 5. These unwanted reflections 55, 56 are the 
same in both pictures and referred to as disturbing reflections when discussed 
below, contrary to the true reflections from teats 50/52, 51/53 or leg 54 generated by 
the light emanating from the diodes. 

As is made clear by Figure 5 the disturbing reflections 55, 56 also exist when the 
diode 13 is off and diode 12 is on. 

In fig. 4 and 5 another pair of teats 57, 58 is shown but is not discussed in detail, 
since only two teats are necessary to explain the method. 

By making use of the method according to the present invention, i.e. turning on and 
off the diodes alternatingly, one can obtain the two different captured images as 
shown in Figures 4 and 5. Processing the two captured images according to the 
inventive method shown by the flow chart of Figure 3 and described above, the 
disturbing reflections 55, 56 are eliminated or cancelled. In such a way a difference 
image 61 is obtained as shown in figure 6 comprising the sorted out pixels which 
are to be processed for evaluation of the presence of a target teat, e.g. the teats 51, 
53, and to control the guidance of the robot and its carrier 17 (fig. 1). 

Thus, the difference image 61 is examined, primarily for identification of the 
different objects represented in the image, by comparing the differences in the sets 
of pictures obtained by the diodes and scanning the image pixels in columns 
between the top and bottom (or vice versa) of the image, across the image. The 
diodes and camera are arranged stationary on said robot arm. The brightest group of 
pixels of each column in each picture is noted. A group 51/53 of such pixels side- 
by-side in adjacent columns maintained in successive alternate illuminating form 
together the shape of a teat. The group 51/53 would be identified as a possible teat 
candidate, for instance by comparing to a stored list of different objects, while the 
groups 55, 56 would be rejected as not changing objects, since the illumination of 
the diodes are too weak to affect them, and is for instance arising from a leg far 
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away illuminated by outer sources of light (not shown). The group 54, being for 
instance a leg positioned very near, is excluded having a too large dimension. The 
group 51,53 would then be selected as a target teat, as being the nearest teat, while 
the group 50/52, representing another teat, is selected to be treated later. Other 
pixels representing reflections on hoses, parts of the stall, etc. could be rejected in a 
similar manner or by other software techniques known in the art 

Once a suitable group 51/53 of bright pixels, a sum of the variations of both 
pictures, has been identified representing a teat of interest, a target teat, a sub image 
71 as shown in fig. 7 of the image portion and enclosing the identified pixel group 
51/53 is defined, and only this difference image is then scanned and processed to 
provide guidance information to the robot to move the supported teat-cup or other 
apparatus towards the deduced position of the pixel group. The pixels of the 

■ 

difference image are those which are variations from figure 4 where one diode is on 
and those variations from figure 5 where the other diode is on. Here they are shown 
together contributing to a full picture of a target teat The pixels from figure 4 are 
here the right part 53 and the pixels from figure 5 are here the left part 5 1 . 

In a further embodiment (not shown) two sources of light generate two sheets of 
light that cover each other, whereby it is possible to obtain a safe generation of 
captured images. 

The method and apparatus according to the invention will improve the process of 
teat locating by using a reliable robot guiding system that is safe for an animal. 

The method for determining the location of a teat will now be further explained by 
reference to figure 8, where the target to be homed in on is teat 51/53. The homing 
is made by determining the distance x from the camera to the teat. The homing 
according to the invention is made by moving the support and measure the distance 
travelled and simultaneously measure the angle occupied by the target teat at least 
two occasions. The support starts at a first camera position and closes in on the 
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target teat to the second position. In a computerised difference image, as explained 
in fig 6 the teat grows, the angle ^occupied by the teat is measured at for instance 
the width y at a predetermined height h from the tip of the teat, as shown in fig 6. 
At the first position the angle g> is measured, and at the second position the second 
angle <p ' can be measured Meanwhile, as the camera approaches the target teat, the 
distance Ax travelled by the support is measured by a distance travelling means (not 
shown). By calculating the differences in angle size and the distance travelled by the 
support the distance to the teat can be calculated. The calculation is made repeatedly 
as the support closes in on the target teat. 

Any disturbance movement of the target teat is considered, but the measurements 
are taken at such short interval and in such a number that disturbance movements 
have little influence. The object is to approach the teat so that a centerpoint of the 
teat is in the centre of the picture. When the teat is at the predestined distance for the 
operation to be performed the support stops. The teat now occupies a predetermined 
part of the picture. The calculation in relation to fig 8 uses the following factors: 
x = distance between the initial camera position and the teat, to be calculated 
q> = angle occupied by the teat at the initial camera position, 
<p' = angle occupied by the teat at the second camera position, 
Ax = distance between the camera positions, 
y = width of the teat 



The calculation for the operation is as follows: 

tan <p =1 (1) 
x 

tan <p' = — y~ (2) 
x~Ax 

For small angles <z?and <p' the equations (1) and (2), using the Taylor series 
expansion of the function tan <p, can be written 

<P=- (1') 
x 
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"-its, (2 '> 



By eliminating y and solving for x one obtains 

* - ~ (3) 

Hereby the distance to the teat can be calculated by using only three factors; the 
angles <p and <p ' and the distance Ax travelled towards the teat. Such a simple 
equation, to be calculated by the processing means, results in a fast homing process, 
since corrections in the positioning are rapidly made. 

In another embodiment of the invention the homing in on the teat is made without 
calculating the distance according to the present invention. Instead the centre of the 
camera is directed towards the identified target teat. The support moves towards the 
teat and in the difference image the number of pixels is counted. When the number 
exceeds a predetermined number the speed is lowered and when the number of 
pixels reaches a further predetermined number the camera is halted. If, after that, the 
target moves, the camera also moves and holds the distance, following the increase 
and decrease in pixels representing the movements of the target teat. Thus the centre 
point of the teat is maintained in the centre of the picture. 

It can also be suitable to produce a three-dimensional image using images from at 
least two positions. For instance, teat cups can be applied using a three-dimensional 
image as a reference for the control of the support. 

In a further embodiment of guiding an apparatus support the measuring is made by 
measuring the number of pixels in the images captured by the capturing device. 

In a still further embodiment a middle image is added, where none of the diodes is 
activated. In other words, first the left diode is activated, then none and then the 
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right. Hereby an image with no illumination related to the support is achieved 

In a further embodiment the illuminating means is a cluster of diodes, connected to 
form an illuminating means having the same illuminating effect as a regular 
incandescent lamp. 

It is noted that only two teats are mentioned in the description. The same procedure 
can be performed on any number of teats but here the simplest choice is explained, 
between two teats. Four teats are visible in the fig. 4 and 5. 
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CLAIMS 

1. A method of guiding an apparatus support (1 1) towards at least one teat (51/53) 
of a milk animal, the method comprising the following steps: 

- moving said support (1 1) to a position where an udder is expected to be viewed; 

- illuminating with at least two sources of light (12, 13) from the support (1 1) a 
region expected to contain at least one udder; 

- capturing images of at least one teat by means of an image capturing device 
(14;22) arranged on said support (1 1); , 

- calculating a position of said teat, said method being characterized by: 

- activating a first source of light (12) and capturing images with the image 
capturing device (14, 22), 

- deactivating the first source of light (12), 

- activating a second source of light (13) placed at a different location than the first 
source of light (12) and capturing images with the image capturing device (14, 22) 
after or at the same time as deactivating the first source of light, 

- deactivating the second source of light, 

- moving the support from a first position to a second position, after obtaining a first 
set of images, 

- repeating the steps of activating and deactivating the sources of light and capturing 
a second set of images at the second position, 

-establishing the differences between the captured images in previous steps and 
using said differences for calculating the position of said teat. 

2. A method according to claim 1, wherein; 

- after capturing a first image when the first source of light (12) is activated and a 
second image when the second source of light (13) is activated, combining these 
two images to provide a two-dimensional difference image (61), and thereafter 
identifying the teats (50/52, 51,53), 

- repeating said step at least once, and then 
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-establishing differences by determining the relative differences in teat positions in 
at least two provided two-dimensional images. 

3. A method according to claim 1 or 2, wherein said differences are used for 
calculating a three-dimensional image and thereby deter mining the positions of said 
teats (50/52, 51,53). 

4. A method according to any of the claims 1-3, having the sources of light (12, 13) 
on each side of the image capturing device. 

5. A method according to any of the claims 1-4, wherein the establishing of the 
differences is made by processing said captured images from the first set of images 
by superimposing the captured images in such a way that details (55,56) occurring 
on both are blanked out, resulting in a difference image (61), said difference image 
(61) being analysed to identify possible teat candidates (50/ 52, 51/53). 

6. A method of guiding an apparatus support according to any of the previous 
claims, characterized by the steps of: 

•-creating a sub image (71) of said at least one teat to be analysed, 

- measuring a first section of at least one of the teats in the first set of images, thus 
obtaining a first section value at the first position, 

- moving said support to the second position, 

- measuring a second section of at least one teat in the second set of images thus 
obtaining a second section value, 

- measuring simultaneously or close after the measuring of the sections, the distance 
travelled by the support (11) from the first to the second position, 

- determining the absolute distance from said support to the teat on basis of the 
measured sections and the distance travelled. 
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7. A method of guiding an apparatus support according to claim 6, wherein the 
distance is determined continuously by measuring the sections and the distance 
travelled as the support approaches the teat, 

8. A method of guiding an apparatus support according claim 6 or 7, wherein the 
section measured is represented by an angle (p) occupied by the teat in the image 
captured by the image capturing means (14,22). 

9. A method of guiding an apparatus support according to claim 6 or 7, wherein the 
number of pixels in the images captured by the capturing device is measured. 

1 0. A method according to any of the claims 5-9, wherein the superimposing 
between said two captured image is made by adding pixel by pixel in the captured 
images, where the difference established between the images is pixels representing 
at least said teat (51/53). 

1 1 . A method according to claim 10, wherein the superimposing of said two 
captured images is made electronically by processing electric signals representing 
each pixel of said two captured images, subtracting the signals generated by the first 
captured image from the signals generated by the second illuminated captured 
image type. 

12. A method according to any of the previous claims, characterized in that: 

an appropriate distance in relation to a teat is maintained, even when the animal is 
moving, enabling performing of specific predestined procedures. 

13. A method according to claim 12, characterized in that the animal related 
operation is performed as the appropriate distance is established. 

14. A method according to claim 13, characterized in that the animal related 

* 

operation is to apply a teat-cup (16) to the teat. 
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15. A method according to any of the preceding claims, wherein at least one teat- 
cup (16) carried by said support (1 1) is attached to at least one individual target teat 
(50/52,51/53). 

1 6. A method according to any of the preceding claims, wherein said target teat 
(51/53) is cleaned by having a fluid sprayed towards said teat candidates. 

17. A method according to any of the preceding claims, wherein said target teat 
(5 1/53) is given a follow up treatment 

1 8. A method according to any of the preceding claims, wherein the first and second 
source of light (12, 13) are used to illuminate at least two areas on said teat 
candidates (50/52, 51/53), the light being such that at a limited distance at least a 
substantial part of the region viewed by the image capturing device is illuminated. 

19. A method according to anyone of the previous claims, wherein as sources of 
light (12, 13), two diodes are used, mounted at each side of the camera to illuminate 
two areas on said teat candidates (50/52, 51/53), 

20. An apparatus support guide arrangement, where a support (16) is arranged with 
sources of light (12,13; 21), adapted to illuminate at least two areas on at least one 
teat (50/52, 51/53), and is associated with an image capturing device (14; 22) 
arranged to view a teat (50/52, 51/53) and to capture images thereof and to provide 
image signals to an image interpreting means, characterized by comprising a 
control device (26) arranged to turn on and off said sources of light (12,13; 21) 
alternatingly, the sources of light (12,13; 21) being placed so that the teats are 
illuminated from different angles in relation to the image capturing device, and the 
image interpreting means (25) being arranged to use the differences created by the 
illumination of said sources of light (12,13; 21) to produce a difference image (61). 

21. An arrangement according to claim 20, wherein said image interpreting means 
(25) further includes identifying means arranged to identify possible teat candidates 
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(50/52, 51/53), and to select a target teat (51/53), the image interpreting means 
being arranged to determine the position of said target teat (51/53), and to send 
signals for homing said support (11) and any supported apparatus (16) to said target 
teat (51/53). 

22. An arrangement according to claim 20 or 21, wherein there is a first and a 
second source of light, placed at the left respectively right side of the image 
capturing device (14), for generating a first image and a second image. 

23. An arrangement according to any of the claims 20-22, wherein said image 
inteipreting means (25) is arranged to superimpose said captured images for 
blanking out details occurring on a plurality of said images. 

24. An arrangement according to any of the claims 20-23, wherein said image 
inteipreting means (25) is arranged to create a sub image (71) and comprises 
electronic means arranged to process electric signals in said sub image, said electric 
signals representing captured parts of images illuminated by the first sources of light 
(12) subtracted from the signal representing other captured parts of images 
illuminated by the second source of light (13). 

25. An arrangement according to any of the claims 20- 24, wherein the image 
interpreting means (25) further comprises positioning means, arranged to measure 
the distance travelled by the support, and is arranged to use a predetermined 
equation, which comprises factors representing the measured distance and a 
measured section of the sub image, measured on at least two occasions, and thereby 
determining the distance to at least one teat. 
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26. An arrangement according to claim 25, wherein the section the image 
interpreting means is arranged to measure is represented by the angle occupied by 
the target teat (51/53) in the sub image (71). 

27. An arrangement according to claim 25 or 26, wherein the image interpreting 
means is arranged to measure the target teat (51/53) by counting the number of 
pixels in the sub image (71). 

28. An arrangement according to any of the claims 24-27, wherein the positioning 
means in association with the image interpreting means are arranged to measure the 
distance to the target teat (5 1/53) also when the target teat (5 1/53) is moving. 

» 

29. An arrangement according to anyone of the claims 20-28, wherein said support 
(1 1) is arranged to bring at least one teat-cup (16) to said target teat (51/53). 

30. An arrangement according to anyone of the claims 20-29, wherein said support 
(11) is provided with a cleaning device arranged to spray said target teat (51/53) 
with a cleaning fluid. 

31. An arrangement according to anyone of the claims 20-30, wherein the support 
(11) comprises an apparatus arranged for following up treatment of the target teat 
(51/53). 

32. An arrangement according to anyone of the claims 20-31, wherein said sources 
of light (12, 13; 21) is of diode type and are arranged to generate at least one visible 
illuminated area on said teat candidates (50/52, 51/53). 

33. An arrangement according to anyone of the claims 20-32, wherein said source of 
light (12,13; 21) is of IR diode type and is arranged to generate at least one invisible 
illuminated area on said teat candidates (50/52, 51/53). 
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